Synthesis of thyrotropin-releasing hormone analogues. 2. Tripeptides structurally greatly differing from TRH with high central nervous system activity.
A new series of thyrotropin-releasing hormone (TRH) analogues, obtained by further modifications of our most potent central nervous system (CNS) stimulating neutral tripeptides at both termini, were synthesized by the pentafluorophenyl ester method and tested for CNS and thyrotropin (TSH) releasing activity. Replacement of pyroglutamic acid by pyro-2-aminoadipic acid, 2-oxoimidazolidine-4-carboxylic acid or gamma-butyrolactone-gamma-carboxylic acid and that of proline by pipecolic acid, thiazolidine-4-carboxylic acid, or homoproline in [Leu2]- and [Nva2]TRH led to tripeptides structurally widely different from TRH. In spite of this fact, 7 of the 17 analogues (1, 2, 8-10, 16, and 17) have stronger anticataleptic effect than TRH, with negligible or no hormonal potency. The highest CNS activity was achieved when pyroglutamic acid was replaced by pyro-2-aminoadipic acid at the N-terminus [pAad-Leu-Pro-NH2, 1 (RGH 2202), and pAad-Nva-Pro-NH2,2]. A novel synthesis of L-2-aminoadipic acid suitable for large-scale preparation is also described.